BMP-dependent activation of caspase-9 and caspase-8 mediates apoptosis in pulmonary artery smooth muscle cells.
Germ line mutations in the bone morphogenetic protein (BMP) receptor type II (BMPRII) gene have been found in >50% of familial idiopathic pulmonary arterial hypertension (IPAH) patients and in 30% of sporadic cases of IPAH. Mutations of BMPRII occur in the extracellular ligand-binding domain, in the cytoplasmic serine/threonine kinase domain, or in the long carboxy terminus domain of unknown function. In this study, we demonstrate that BMPs promote apoptotic cell death in normal human pulmonary artery smooth muscle cells (PASMCs) by activation of caspases-3, -8, and -9, cytochrome c release, and downregulation of Bcl-2. Normal PASMCs expressing a kinase domain mutant or a carboxy-terminal domain deletion mutant of BMPRII identified in IPAH patients are resistant to BMP-mediated apoptosis. This dominant-negative effect may act in heterozygous patients and lead to the development of the pulmonary vascular medial hypertrophy found in IPAH patients. Our study also demonstrates an essential role of the carboxy terminus domain of BMPRII in the activation of the apoptotic signaling cascade.